Abstract-Methyl methacrylate was used as a main monomer in this paper. Firstly poly(methyl methacrylate) (PMMA) was synthesized by bulk polymerization of methyl methacrylate(MMA) in mold. Subsequently MMA was copolymerized with acrylonitrile (AN) and styrene (St) respectively in mold. The as-prepared products were tested by tensile and impact test. The results of test show that with the increase of the AN content in the copolymer, the tensile strength of the copolymer showed a downward trend for the internal defects after rising first for the forming of intermolecular hydrogen bond. The impact strength of the copolymer showed a rising trend for the formation of hydrogen bonds. Meanwhile, with the increase of the St content, the tensile strength of the copolymer showed a rising trend for the introduce of strong rigidity benzene. The impact strength of the copolymer increased first for the rigidity of benzene pendant group and then decreased for the decline accumulation degree of molecular chain.
I. INTRODUCTION
It is the features such as high optical transmittance, long service life, high UV resistance, and no color selection limits that make PMMA stand out in the plastic [1] . As time goes on, the fields of its application are more and more widely. In addition, PMMA can be manufactured by any thermoforming method, which making its application extends to aerospace, aviation, agriculture, medicine and optical field, etc [2, 3] . It is a never neglected advantage that PMMA material can be 100% recycled, which make a great contribution to save natural resources. Thermal processing results show that when the temperature reaches 400oC, PMMA will be decomposed to MMA, which makes the disposal of waste products become easier. When MMA was distilled to the concentration of more than 99%, it can be used as a raw material for production, which makes monomer source and pretreatment become simpler. Although PMMA itself has many merits, but it shows insufficiency in the resistance to chemical reagent, solvent resistance and flame resistance, etc. Obvious hygroscopicity and poor wear resistance also limits its application. In order to make up the deficiency of PMMA itself, people are busy with PMMA modification to improve its wear resistance, flame retardant and heat resistant performance [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Based on previous work, MMA and copolymerization monomer was polymerized by bulk polymerization, and by adjusting the ratio of polymer to study the change of the polymer mechanics performance, in order to find a formula that the tensile strength of PMMA can be improved.
II. EXPERIMENTAL SECTION

A. Chemicals
MMA and AN were purchased from Tianjin Kermel Chemical Reagent Co.,Ltd. St, DVB and MA were purchased from Tianjin Guangfu Fine Chemical Research Institute.
B. Homopolymerization of MMA
50mL distilled MMA was added into a dry and clean conical flask. After, 1% of the monomer BPO was added into reaction system, the system was heated to 80oC by water bath, when the monomer conversion ratio in the conical flask met the requirement of the prepolymer, immediately taking the flask out from the water bath and cooling to room temperature with cold water. The as-prepared prepolymer was poured into the mold through the clean glass funnel. Then the mold was sealed with cellophane and was carefully placed into the oven. Under 40 oC the monomer was further polymerized over 24h. After the polymer solidified, the temperature was raised to 100 oC for another 1h. Finally, disconnecting the oven power, the polymer is gradually cooled to room temperature and then washed with cold water to make its volume shrinkage, in order to more easy to open the mold.
C. Copolymerization of MMA
The AN was respectively added to MMA by a ratio of MMA: AN (V) = 5:1 (4:1; 3:1; 2:1). The methods are the same as homopolymerization. Another monomer St was copolymerized with MMA in this study, the step was the same as AN/MMA copolymerization.
D. Characterization
Fourier transform infrared (FT-IR) spectra were recorded from KBr pellets at room temperature using a Nicolet Avatar FT-IR spectrometer. The tensile strength was tested by microcomputer control electronic universal testing machine. The impact strength was tested by izod impact tester. , -CH 2 bending vibration absorption peak at 1450cm -1 and bending vibration peak of methyl in the -CH 3 O-C=O at 1390cm -1 show that MMA is successfully copolymerized with AN, including stretching vibration peak of C-O-C in ester and skeletal vibration peak of C-C in the copolymer at the vicinity of 1145cm -1 . As shown in MMA/St curve, in addition to containing the characteristic peak of PMMA, the infrared absorption peak at the vicinity of 1630cm -1 can be described as the skeletal vibration of benzene in the St or the stretching vibration isolation of C=C in the copolymer, and likely covering for each other. The peaks at 1000 cm -1 or less are basically the vibration absorption on the benzene, such as the C-H plane bending vibration peak on the benzene at 900-600cm -1 . These show that MMA is successfully copolymerized with St. Figure 2 shows the tensile test result of MMA/AN copolymer. As we can see, with the increase of the AN content in the copolymer, the tensile strength of the copolymer showed a downward trend after rising first. When MMA:AN=5:1, the tensile strength is the biggest. The reason is that the tensile strength of PMMA is stronger than PAN, when adding a little AN, the forming of intermolecular hydrogen bond due to the existence of nitrile increases intermolecular forces and eventually leads to the increase of the tensile strength of copolymer. When adding a large number of AN, the tensile strength of copolymer is reduced. The causes of this phenomenon could also be that the copolymer with different molecular weight or the sample with different thickness leads to the different internal defects. Figure 3 shows the tensile test result of MMA/St copolymer. As we can see, with the increase of the St content, the tensile strength of the copolymer shows a rising trend. It can be explained that strong rigidity benzene was introduced into the system. Figure 4 shows the impact test result of MMA/AN copolymer. The results of impact test show that with the increase of the AN content in the copolymer, the impact strength of the copolymer showed a rising trend. This is because that on one hand the flexibility of AN structural part is higher than that of MMA structure, on the other hand,-C≡N is a strong polar group. It can form hydrogen bonds between the macromolecular chain, strengthening the interact of macromolecular chain. Therefore, the participation of AN is helpful to improve the impact strength of the copolymer. Figure 5 shows the impact test result of MMA/St copolymer. The results of impact test show that with the increase of the St content, the impact strength of the copolymer increased first and then decreased. The possible reason is that when adding a little St, the rigidity of benzene pendant group is the main influence factor. When adding a large number of St, the accumulation degree of molecular chain is decline, increasing the free volume and the chain activity, leading to the decline of the impact strength.
III. RESULTS AND DISCUSSION
A. FT-IR Analysis
B. Tensile test analysis
C. Impact test analysis
IV. CONCLUSION
In this work, Methyl methacrylate was used as a main monomer copolymerized with acrylonitrile (AN) and styrene (St) respectively in mold. The tensile strength of the copolymer showed a downward trend after rising first. However, with the increase of the St content, the tensile strength of the copolymer showed a rising trend. The results of impact test show that with the increase of the AN content in the copolymer, the impact strength of the copolymer showed a rising trend, but with the increase of the St content, the impact strength of the copolymer increased first and then decreased.
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